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A METHOD FOR KAKII’NIQlhUiTIMTIV’3!STQIIIESOP TEH MAIN SPR4Y

CHARAOTERISTICS CM’FLYING-BOAT HtlIi(JMIDELS

By B. W. S. Locke, Jr. and Helen L. Bott

A method and apparatua for making quantitative teOtO of the
spray characterieties of flying-boat-hull models has been developed.
Three-view photographs are tdcen on one negative, with the aid of
mirrors; measurements are made from the photographs, and the results
are presented In the form of charts which show the side tiew and the
front view of the envelope curves of the principal features of the
spr~’ as functions of spe~ and load. !Cheepray envelopes are
located on these charts with re~”erenceto the model (~t the undis-
turbed water surface), so that, by superimposing a transparent draw-
ing of a propoeed cortpleteflying boat, interference may be deteoted
at a glance. An example of the latter procedure ie shown In figure
5. Here data are given for the lower speed range only, this range
being of more importance, In most cases, than the planing r-e.

The method is applied, In thie report, to three related models
of flyi~boat hulls which differed in one ma~or Characteristic of
shape; namely, the general overall dead rise. Spray and roach
characteristicsIn smooth water are considered. The modeln had no
tail extensions and were not self-propelled.

From the results obtained, It 1S concluded that larger dead-
riee anglee than are ordinarily employed (about 20° at the main step)
produce very slightly lower spray blistere in the lower speed range
and that smaller dead-rise angles are quite undesirable, especially
at high speeds; it ie concluded, also, that the roach at the stern
(which ~ interfere with the tail oone at speeds juet prior to the
hump) becomes lower as the dead rise Is Increaeed.

In an appendix a review is made of the problem of scale effect
In spray mea6uremente on models. It Is concluded that, apart from
qyestions re~ding, the effect of propeller slipstream, model and
flying boat may be expected to have strikingly similar spray under
corresponding conditions,
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IETHOIXJCTICE

The spray thrown up by flyi~boat hulls during take-off and
landing may damage the propeller, the wings, or the tail mrfaces.
The spray and the stern roach mEV cause additional resistance, thus
hampering take-off.

One of the ob~ects of the work considered In this report waB to
develop a simple method, together with apparatus, for making quanti-
tative measurements of spray created by aflying-beat-hull model
while moving on the water.

Another ob~ective of theworktras to develop a form of pre-
sentation of results which would glye the designer a quick, vivid
picture, and permit ready comparleon between hull forms. The form
of presentation adopted involves plots of the =eeults on outline
side and front tiews cf the models as shown in figure 5. The XPB2M-1
fl@ng boat has been drawn in on this chart to illustrate hcv inter-
ferences with parts of the airplane can be brought out, A designer
can easily prepare a simil=r drawing of my proposed desi~ on trans-
parent paper and, by laying the transparent sheet over the appropriate
chart of test result~, determine directly the s-e rela%ions between
parts of the propcse~ airplsae and the spray when the hull in ques-
tion Is used. It should be noted that, while the tests herein re-
ported were made withcut *ail cones, the tail cone can easilybe in-
corporated in the model If desired.

This investigation, conducted &t the Stevens Institute of
Technology, was sponsored by, and conducted with flnanclel assistance
frcm, the 19ationalAdvisory Committee for Aeronautics,

METHOD I’OREECORDING SPRAY

The subject of spray characteristic has received considerable
attention In the past, but most of the previous work appears to have
been essentially qualitative in character.

&ottorf (reference 1) used a method of measuring tbe height and
contour of the spray in one plane relative to the still water by
m~-n~ c: llm~asuringneedles.fi His method was discarded for present
use a3 ‘wing too time-consuming and not giving sufficiently complete
Id”ormation. Careful thought was given tc several other methcds of
measuring the spray and it was finally decided that photographic
methods offered the greatest posdbilitlee for obtaining accurate re-
sults quickly,

-.
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Satlafaotoryphotograph of flylng-boat models require very
short expoeurea to atop the motion. Dr. mold N. Eigerton of

... -, the Maaaaohusett-aInstitute of Technology has-developed several
types of light suitable for the purpose. Ona typ, adapted to
taingleshotat iEJmarketed under the trade name Kodatron. It .
glvea aflaah time of somewhat lees than 0.0002 Hecond. 0per8-
ting on the prinoiple of the rapid dlacharge of a condenser,
time (normally 10 aeo.or more) la required to charge the conden-
ser after eaoh discharge. Another type of light la designed to
give a continuous series of rapid.flasheeo Operating on ordi-
nary alternating ourrent, It flaehea sixty times a second, the
period of eaoh flaah being about 0.00005 seccnd. menua~ Wltb
a motion-picture camera, the camera shutter is removed and the
film fad through at a constant speed ao that 60 photograph per
second are recorded.

Where perfornwmoe in still water glvea sufficiently complete
Information, a alngle photograph of large size is obviously better
than a fberioaof yhotographa which, for reaeona of convenience In
presentation, must necessarily be annller. One photograph will
~how aa much as a aerias becauee ths spray and wave patterna are
of uniform pattern onto the hnll has teen brou@t up to steady
speed. Where knowledge cf pertnr,naucein rough water ia necessary,
a serlee of photq~aphs is”pr.dara%le becauee the spray and wave
patterna c-e ~ith tho relatlve p.:~:tionsof the hull and wavea.

The forebody of a Hying-boat fill causee at least two, more
or lees distinct, types of spray. Tnese are illustrated In the
sketches in figure 6. The first type grows out of the bow wave
at very low speeds and builds up In the form of a blister of in-
creasing height, with Ite peak ~ogresgively farther aft, ea the
speed advances toward the planing range. Although influenced to
some extent by rough water, this type of spray may be considered
to be primarily a smooth-water charaoteriati.c,and studied as
auoh. The second type of forebody spray ig primarily a rough-
water clwmactariatlc and is attributable to Impact with head @eaa

of the relatively blunt form of the bow Itself; it cen be parti-
cularly ob~eationablc in obscuring vlelon through the wlndahield.

A third ty_peof spray la produced by the efterbody of a
flying-boat hull. The afterbody, in combination with the wake of
the forebody, causes a roach (or %oogtertg tailm) which follows
the hull behind the stern post, and often reacheg a considerable
height a% apeede within a narrow range near the hump; it ia
lar~ely uninfluenced by rough water.



This report Is concerned with the first type of forebody
spray and with the roach. Hence, the teets could be made In
still water and the single photograph method could be ueed.

Another factor to be oonsldered, apart from the qpeation
of smooth or rough water (single photograph against motion-
picture record), was the number cf dimensions inwhlch spr~
form should be studied. For the roach, which Is essentially
two-dimensional,a aide view tells thewhcle story. Eor the
blister, side, front, and plan views are all of value, and a
method and apparatus has been developed by which all three
views may be taken ehultanecuely by one camera and appear on
the mme negative.

A echematicisketch on figure 1 and the photograph on
figure 2 show the general layout of the photographic arrange-
ments. Two high-speed lHgerton Kodatron lights, connected in
parallel, are used for illumination. The camera is mounted
on the ceiling above the tank and takes a direct top view of
the model. Two large mirrors are arranged so that the camera
sees a front view of the mcdel in one mirror and a side view
in the other. The electrical circuit for the lights is com-
pleted by a switch acttuztedby the towing carriage.

The height of the peak of the spray blister above the fore-
body keel W Its longitudinal location, with respect to the
main step, can he read directly from the side view with the ald
of a grid painted on the side of the model; foreshortening is
small in this view and can be neglected. The lateral location
of the peak of the blister can be”obtained from the front view
with the aid of a se~rate photograph of n calibration grid.
Because of the foreshortening in the front view, a series of
photographs has been prepared for various longitudinal posi-
tions of the calibration grid with respect to the position in
which the model Is photographed; the particular grid photograph
3S then selected for which the grid position most nearly coin-
cides with the longitudinal location of the blister peak, as
already determined from the eide view. The accuracy of the pro-.
cedure as a whole can be $zdgsd by the scatter of the teet points
on the various charts of test resultst

!Cheteste reported herein were carried out in greater de-
tail than is considered necessam for future work. This was
done to
of this

provide a broad backgro&d
bac~ound, it iB believed

at the start. ‘On the babis
that about half ae u tests
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will be suffici=t In further work - the re&ction being effected
mainly by omitting speeds, particularly in the planing range,
wh.lti-is-oX19ss Gt-3rest=..~
be great, but the saving in

APPLICAP1OH ~ METHCIDTO A

!Chetesting time thus saved will not
analysis time will be consldorable.

STUDY (1?~EOT ~ DEAD RIS31

@antltative data are presented on the forebody spr~ and
on the stern roach for three related models Incorporating sys~
tematic changes in the general, over-all hull dead rise. In
previous tests of the same models for resistance and porpcisimg
characteristics, reported in reference 2, substantial qualitative
difference in the spray characteristicshad appeared to exist:
these models were therefore chosen ns being of interest in thew
selves, besides being appropriate models to use In a first trial
of the newly-developed method of measurir~ spray. I)atawere ob-
tained for ranges of ~peed and loPd coneldered likely to occur
In practice.

Spray Is ordinarllyof more importance at speeds in the
lower range than at planing speeds. Ym the lower speed range,
because the longitudinal center of gravity Is usually fixed with-
in relatively nn.rrowlimits by considerationsof trim In the plan-
ing range, it Is practicable fcr met p-poses to reduce the dssta
to a s~ngle chart representing free-to-trim tests with a single,
appropriate center of gravity poeitlon (as on fig. 5 for the 200
dead-rise model). Such a chart will show, in convenient form for
reference, most of the data needd - covering variation~ of speed
and load - for a ~tivenhull form.

!l!heplaning-range data are less readily combined on a single
chart because trim angle has to be considered as an extra variable.
But, since they are ordinarily of less Importance than the lower-
speed data, this is considered of small consequence and no attempt
to c.xnbinethem hns been made In this report. The lesser import-
ance of spray In the planing range Is due mainly to the fact that
the preponderance.of the spr~ in this range is of very low mass,
appearing largely as a mist. The high, Eolid sheets of spray,
characterlstio of the lower speeds, degenerate at planing spo~ds
to less eolld sheete of much lower height, which are, In general,
well clenr of all parts of the airplane.

!Cheresults of the present tests indicate much emeller dif-
ferences between the spray characteristics of the three models,

..
.
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in the lower epeed range,’thm were anticipated.
utable, not to U.ecrepancias between the earlier
dicatione and the quantitative measurements, but

!Ihisis attrlb-
qualitative in-
mdily to the

fact that the quantitative measurements relate the sprq dimen-
sions to the hull, whereas vimxsl observation tende to relate
them to the undisturbed water surface. This is an imported dis-
tinction; In order to decide upon questions of interference be-
tween the spray and various parte of the airplane, spray dimen-
sions should obviously bG relative to the hull.

M~dele

The parent model of the series (Stevene Model No. 439-01)
was basically a l/30-scale model cf the XPB2M-1, with a 2(!0dead-
rise angle at the ma!n step. The other two (Models Nos. 4392
and 433-C3) had, res~ectively, 50 and 150 percent of the dead rise
of tho parent at each cross section. All three models differed
from the mcdele ordinarily uesd at this Tank in that the sides
above the chines were vertical and extended to a much greater
height and that the tail cone was omitted. A grid was painted on
the starboard side tc facilitate analysts of the photographs.
Particulars are given on pa&e 17, and the lines of the models are
on figures 3 md 4.

Setup

The m~del was towed ty a simple apparatus which permitted
freedom in heave and (when desired) trim, and provided restraint
in heal and yaw.

Test Procedure

All the tcmts were made at constant speeds and in substan-
tially otill water. The teets of each model followed the same
basic progrem. In detail:

1. Tests were made at each of a number of fixed
spesilscovezingthe range up to get-away and
spaced 80 ae to get a comprehensive picturo
of the spr%v characteristics.

20 Tests at the lower speeds, up to and including
the hump, were run free-to-trim; at higher
speeds, in the planing range, a number of
fixed trlme were used..
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3. Vslues of the load coefficient were chosen to
cover ranges of values likely to be found In... . . . . .,
practice at-the Yarious ~peeds. -

h. At each teat aonditlon, .8three-view Photogra@
was taken of the model under way. SampleO are
given on fi~res 7.to 10.

It was originally planned to obtain the roach measurements from
the three-view photograph, kt when this proved inconvenient, specinl
supplementary side-low photographs were taken of the roach. THese
covered the same ranges of loads but narrower ranges of speeds.

Discussion of Results

Low-speed, free-to-trim tests. - The results of the tests at
low speeds, fre-to-trim, are shown fcr the three models on figures
11 to 13. These charts, one for each model, show the location of
the peek of the blister, as measured from the photogra~s, together
with envelGpe curves for variations of ~. The actual measure-
ments are shown by points; there is some scatter, but a straight line
is seen to fit reasonably well the points for each value of C .
A crose section of the blister, at C* m J0.80 and at the v ue of
Cv (namely, 2.27), which puts the peak neu the longitudinal posi-
tion of the mairistep, is shown in each view. These cross sections
are not intended to be especially accurate, but rather to be illus-
trative of the general extent of the blister.

~lgures 14 to 16 combine the curves for the three different
models, oech figure covering one value of CA “ .I’romtheGe charte
it is cleer that, In the low-speed region, increasing the dead rise
lwers the blieter height relative to the hull, but by only very
llttle.

Selected photographs are shown en figures 7 to 9; each sheet
shows the three models at one value of CA and at the same value
cf Cv (2.27) ueei!for showl%~ the cross sections of the blisters
on the charts previously described. It will be noted that a slight
decrease of the blister height with Increasing dead rise is evident
In the photographs cn all three figures. Figure 10 repeate one @c-
ture frcm each of the preceding figures to bring out
load on the parent model (20° dead rise).

The charbe on figures 17 to 19 show the results
mentary tests to determine the prcfile of the roach.

the effect of

of the supple-
These chartsem

.
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to the samb’ocale as the other charts in this report and are there-
fore directly comparable. They indicate that the roach is cf
critical Importeaoe only In a very short speed range, CV about
2.Q to 2.8. Envelope curves have been drawn and these are wm-
marized In the ckt m figure 20. It will be seen that the model
with 30° dead rise has by f= the lowest roaoh at all three values
of the load coefficient covered by the tests. The rcaoh may easily
strike the tail cone, thereby causing substantial increasee of
resistance in the narrow speed range, near the hump, where the roach
is grantest.

gi gh-syeed, fixed-trim tests. - In the high-speed region, tests
were run at various values of fixed trim. This region was not 8s
exhaustively studied as the lo-speed region because it appeared to
be of less interest. As the speed increases, the blister moves
farther tist,as may be seen on figures 25 ta 33, and at the light
loads, mdinarily ocourring in the planing range, the spray dees
not cften become serious.

There ~re essentially.two parts tm the spray at high speeds,
whioh are clearly seen in the photographs in figures 21.to 23. One
pert is the remnant into whloh the cluumcteristic domelike blister
lme degenerated. This appeers as .along, low, narrow ridge, almost
parallel to the hull. The other part, which was proeent in rudimen-
tary form at lower speeds, shoots out laterally from tho region cf
the pressure area on the forebody. The following sketch shows the
two parts.

+ greater thn4.0

,
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The lateral spray appears to he very dependent on the amount
cf dead rise. With 10° dead rise at the step, the amount of spray

. . . coming-cff laterally is tren@ndous,,and’increases with trim and
load; it would seem almost certain to cause damage to any part of
the airplane which it struck. As the dead rise increases, the
height and volume of thie spray diminishes rapidly. The remnant
cf the blister at high speeds does nnt appear to have very much
Importance, though it might occeslonelly cause trcuble cn flylng
boats having twin rudders placed low down.

On all three models a tremendously confused, messy wake a~
peared in the planlng range when the trim angle was high enough
for the sfterbcdy bcttom to be wetted. This wake usually followed
up the afterbody sides and would have continued out eJong the tail
cone if cne had been present (es ovldenced by other experience),
thereby causing important increases of resistance.

General discussio~ - The need for qyantltatIve spray measure-
ments on proposed designs Is brought out quite forcibly by the re-
sults here presented. These results show, for instance, that dead .
rise does net kve a very Important influence cn the height of the
spray at low speeds when mecsured with respect to the hull. Yet
there have been varicus comments, originating at this Tank as well
as elsewhere (references 2, 3, and 4), to the effect that increased
dead rise reduces the spray height. These oonucentsare prcbably to
be attributed to the tendency, previously sugge~tod, for the eye to
refer s~ray heights tc the surrounding still-water surfe.oo rather
than to the model. With increased dead rise the spray Is lower rela-
tive to the water surface,but the m-,delsinks deeper into the water
so thrt the net effect, relative to the form, is small.

. .

The chart m figure 5 shrws the free-to-trim results obtained
on the model with 20° deed rise, for the low-speed range where the
spr~ Charactdrieticsare cf mcst lmportwe. The bottom of this
model, up to and includ~ng the chines, is the same as the bottcm
of the XPB2M=1 hull. The main featuree of the XPB2M-1 f~ng boat
have been drawn in cn this chart, as previously mentioned. The in-
board flap is shwm deflected tc 309 - Its normsd.pcsition during
take-off. It till be noted that for Op = 2.5,”when ~A wculd
be abcut O.gO with the normal gross lead of the fl~ng boat, the
spray clears the flap. However, as dlscuased at greater length in
the ap$endix, epecid. tests of a mcdel of the XPB2M-1, and ex+ .
perience with the actual flying boat, showed that comparatively
large amounts of spray strwk the flap on the low side when a heel
angle cf the order of 3° was introduced. The presept report does
not cover the effects of heel angle; the XPB2M-1 case merely brings
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out the need for further work in which It ii consi~ered. The clwmt “
shows that, WIth normal. 10ELQIMt the propellers are well clear of
the aprqy; the.roach, “however,wete the teil cone ma unaaubte~-ly
causes increased re0i8tance for a 8hort range of mpeeiis.

It is believed that the method of spray measurement described
in this report has several d-vantages. It allows reasonably ac-
curate measurement of the spray characteristics. At the same time,
the teats may be run off quite quickly (as many as 90 photograph
have been takenby this method in 3 hr). It is not necess~ry even
that the.photographs be analyzed if a deniaer is in a hurry fox
an answer. With tssts of twc mrdels under ctherwise identical ccn-
clitlons,a photographic negative fcr cne m~del can be lald on a
photographic positive for the other end direct comparison tie.
It is believed that the method can be used to advance a general
howladge of spray and reach characteristics and thereby contri-
bute to improvement of kull designs.

Burther basic work appears necessary to clarify the effects
on the spr~ characteristics af running propellers and of heel angle.

,
00IWZUSIONS

1. A si~ple and rapid means has been developed for making
quantitative spray tests on models cf flying-bent hulls.

2. On the basic of results cbtained on three mdels, it is
concluded regerding the effect cf dead rime, that:

(a) Spray is, in general, rf more importance
lower s~eeds than et planing speeds.

(b) At the lower speeds, up tc and including
hump, the hull dead rise does not have
pronounced effect on the height of the

at

the
a very
spra,

when this is meaeured relative to the hull,
though increasing the dead rise lowers the
spray very slightly. Greater load increases
the spray height very rapidly on all three of
the mcdels Investigated.

Illm-mn ■ llm - 1111 mllll Im Im I ■ lmm n Ill 11 ■ ll II 1 I
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(c) At speeas just prior tc the hump, the roaoh at
the stern Is &ependent, to a marked degree,

-, -,.on”the dead’rlae~”’Increasing the iieadrise
lowers the height of the roach. Greater load.
Inoreases the height of this roaoh.

(d.)At planing speeds the remnants of the blister
are not very important. The spray that Is
thrown cut laterally is very high at low dead-
rise angles. Its height increases as trim
angle and load.are increased- eingly @r In’
oombinatlon.

30 From the discussion in the appendix, it Is ccnoluded that,
with nearly all reasonably convemtionel models, no true scale offeot
on spray need be aqected.

Stevens Instttute cf
Hcboken, H. J.,

Technology,
JUIY 2a, 1943.

A?PEIIDIX

GENERAL hXITESON SCALE IZTECT IliSPRAY TESTS

The question of ecal.eeffect rn epray formnticn arises frcm
time to time. (See, f ‘r inetance, reference 5.) The thrught ap-
pears to be that surface tensinn, cr ermething of that eort, whloh
Ie unimportant in flying-boat size, becomce of sufficient impor-
tance in ndel size to influence the spray pattern, even thmgh it
does not appreciably affect true gravity wavee. Certain well-known
experiments cf Sottcrf on a particular series of mcdels of differ-
ing size (reference 6) are sometimes qpoted in suppcrt of thie
view. But S@ttorfis experience doee not seem to have been borne
eut generally, and may pos8$bly be an Imolated caae.

To the casual observer there are large apparent differences
between the spray blister on Sflylng boat and that on a model.
These differences are certainly attributable in large part tc the
faot that the epray blister on a nmdel ordharlly has a distinctly
l’glaesy~appearance, while on a flylng boat it Is split up into
myriads of droplets.” However, under the right ccndltions, glassy
blisters wI1l sometimes form atfull-scale, while, on the other
hand, the model blister can be lmoken up by reduclmg the surface

.

.— . . .
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tenmion. *eriments onmcdele have heen made at this Tank, for
instance, in which the surface t“ensionof the water was reduced
in the ratio of about 1:3 by the addition of a ‘wetting agent”.
The result was to break up the blister into fine spray: the
envelcpe shape was, however, practically unchanged, and Its height
and location unaltered.

. Ccombes, in references 7 and g, states that, with shnrp chines,
“-”fifing boat and model ~ be e~ected tc give very similar results.

He goes cn to sa~ that With rcurhd chines, the flownn the small
mcdel breaks away, but that ?n the large cne follows roumi the
chines . . . .“ This cm hardly be due to surface tenslcn since
the smaller model has proportifimtely larger surface tension fcrces,
and the statement Is In direct oppositlrn to the usual crlticinn
that the ‘flcwH (presumably Cocmbes is referring tc a thin sheet)
on a smaller model tends to follow a convex surface more readily
than on a large model. But the fact is, in any case, that most
forms have sharp chines.

.
Mitchell (reference 9) adds ta the confusion, in discussing

the behavior ~f l/g- and l/12-scale models, when he states that the
smaller ‘model also appeared much dirtier than the larger me.”

Richardson (reference 10) tells of one instance in which
mcving pictures of the waves created by models were ccm~ed with
moving pictures of the weve6 created by full-size flying beats, the
comparison showing remarkable agreement. In nnother Instmce, a
now model, based en an old one but to a different scale, appeared
to givo m~re spray than the original: cn reteeting both on the sa!!e
occasion, hcwaver, the conditicne were found to be substantially
identical. Further, photob~aphs showed the full size to be in good
agreement with the mcdels.

Early full-scale flight tests ‘f the =2W1 showed that, at
moderato speeds during take-cff, large quantities ?f heayjyspray
occasionally struck cne of the wing flaps with sufficient force
to cauee damage. It appeared that the damage occur~ed cn the low
side while the airplane wae heeled far encugh to put the lsw wing-
tip float ontn the water. Model experiment were undertaken at
thih TPnk to Investigate We mntter. A wire frame.represeutlng
the outline cf the flap wae fitted to a l/~scale m~del (having
the same beam as the m~dels considered In this report). It was
fcu.ndthat with nc heel angle the spray blister ~ust missed the
‘flap,H and this wae borne out by mcving picturee cf a l/12-~cale
aodel tested by the MICA (likewise without self-propulsion). Hcw-
ever, when the l/30-scale mcdel was given the eeme heel angle as
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the full-stze airplane, the spray bllster passed through the wire
representation of the flap. Alteration to the model succeeded
in correcting t~ trcub~e, and,~e qaqe.@ter@ion was applied
succeaafull~ to the actual flying beat. This is the most satis-
factory ccnflrmatlon cf similarity in the spray formations cn
mo~el and fifing boat within the experience of this Trek, end it
should be especially noted that it was obtained with a mdel which
was not self-propelled.

Self-propelled-modeltests of a twin-engine fl~ng boat have
been repcrted by the HAOA in reference 11, where it Is stated that
H . . . the slipstream greatly Zncreases the height and the volume
cf undesirable spray at t~hg speeds. The slipstream reduces
the height and amount cf water strlklng the tail surfaces at hi@
speeds.n It is net very clear whether the running propellers had
any strong influence cn the relatively heavy sprw blister as
such, cr whether their effect was limited to the reasonably light
spray ordinarily frond in the air near a blister. The statement
regarding slipstream effect at high speede (that it reduces “the
height end amount of water striking the tall surfaces!!),can
hardly be intended tc ap~ly to anything other than the light spray
found near the afterbody at high ep~eds when self-propulsion is
net emplcyed.

If the propellers were to get Into the relatively heaw epray
blistnr at t~ng speeds, it eeems almost inevitable that they
would suffer serious damage. On the ether hand, it is not sur-
prising that they pickup a large amount of light, loose spray and
fling It back over the wing. It wculd appear possible that the
slipstream might lower the height of the blister tit of the plane
of the propeller disk, because of the relatively higher air
velocities exlsthg there. The e~erience with the XPB2M-1 de-
scribed prevlouely appears to indicate, however, that the sllp-
strmam aft of the plane of rotation ~ net have any appreciable
influence on the heavier water in the true blister.

It 1S not thcught that the region ahead of the plane of ro-
taticn could be very strcngly influenced because of the relatively
low alr velcoities in this region. It is Imcwn, cf ccuree, that
idling propellers cn landplanes till pick up s~~ from a puddle
directly underneath the propeller and that the prcpeller will scm-
times, when rotating at somewhat hi~er speed, condense spray out
of the atmosphere. The actual mase of water involved In both of
theee caBes im, however, very small. It is suggested therefore
that, In meet instances where the propeller picks up spray, very
low maesee cf water are Involved - which may pit the propeller
blades but scarcely cause structural damage to the airplane.
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Systematic, qxmtitative experimentswith a self~ropelled
model would be of considerable aid in clearing up the influenoe
of propeller on the spray characteristics. Until further evi-
dence is available on this point, however, it is bellwed that,
in most reasonably conventional casee, the spray blistere on
flylng boat and modol can be expected to be strikingly similar
under corresponding condition.
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